Purification and characterization of cathepsin L from hepatopancreas of carp Cyprinus carpio.
Cathepsin L was purified from carp hepatopancreas by a method involving ammonium sulfate precipitation and a series of column chromatographies, in which the enzyme had an affinity toward Concanavalin A and Cibacron Blue F3GA. Its homogeneity was established by Native-PAGE, but two protein bands corresponding to molecular masses of 30,000 (single chain) and 24,000 (heavy chain) migrated on SDS-PAGE. The enzyme exhibited a maximum activity for carbobenzoxy-L-phenylalanyl-L-arginyl-4-methylcoumaryl-7-amide (Z-Phe-Arg-MCA) at pH 5.5-6.0 and 50 degrees C and the remarkable stability at pH 5.0-6.5 and below 40 degrees C. All tested cysteine protease inhibitors and TLCK and chymostatin markedly inhibited its activity, whereas the other serine protease inhibitors and a metalloprotease inhibitor negligibly affected it. In addition, several metal compounds reduced either its activity or stability to differing extents. Although EDTA alone caused an only marginal activation of the enzyme, its maximum activation required both 2 mM cysteine and 1 mM EDTA. The enzyme had an ability to hydrolyze three peptidyl-MCA substrates including Z-Phe-Arg-MCA, but all kinetic constants indicate that Z-Phe-Arg-MCA is the optical substrate to the enzyme.